In vivo characterization of brain morphometric and metabolic endophenotypes in three inbred strains of mice using magnetic resonance techniques.
C57BL6J, FVB/N and 129/SvJ mice are commonly used as background strains to engineer genetic models of brain pathologies and psychiatric disorders. Magnetic resonance imaging (MRI) and spectroscopy provide alternative approaches to neuroanatomy, histology and neurohistochemistry for investigating the correlation between genes and brain neuroanatomy and neurometabolism in vivo. We used these techniques to non-invasively characterize the cerebral morphologic and metabolic endophenotypes of inbred mouse strains commonly used in neurological and behavioral research. We observed a great variability in the volume of ventricles and of structures involved in cognitive function (cerebellum and hippocampus) among these strains. In addition, distinct metabolic profiles were evidenced with variable levels of N-acetylaspartate, a neuronal marker, and of choline, a compound found in membranes and myelin. Besides, significant differences in high-energy phosphates and phospholipids were detected. Our findings demonstrate the great morphologic and metabolic heterogeneity among C57BL/ 6J, FVB/N and 129/SvJ mice. They emphasize the importance of selecting the appropriate genetic background for over-expressing or silencing a gene and provide some directions for modeling symptoms that characterize psychiatric disorders such as autism, schizophrenia and depression.